Publications on the frequency of defined symptoms in the practice setting, underlying conditions and prognosis have been rare in the past. Also, studies addressing these questions have suffered from several methodological problems. We therefore developed criteria to help investigators improve the quality of study design, implementation and publication. Studies evaluating symptoms in practice can make an important contribution to a more rational approach to diagnostic decision making especially in primary care.
Introduction
Several series of articles dealing with the critical appraisal of the medical literature [1] [2] [3] have been published. While studies of treatments, side effects, causation, prognosis, diagnostic tests and overviews/meta-analyses have been discussed thoroughly, there is a particular type of study that has not received sufficient attention in the past, i.e. studies examining patients presenting with a defined symptom in health care settings. In particular, the questions that these studies aim to answer are (i) How often do patients with the respective symptom present (prevalence/incidence)? (ii) What are the underlying conditions and their respective frequencies (differential diagnosis)? (iii) What is the prognosis of patients presenting with the symptom?
Research reports studying symptom presentations are especially relevant for primary care. In this setting, symptoms and findings usually have not been evaluated by other health professionals, and practitioners have to consider a wide range of conditions from minor selflimiting disease to life-threatening somatic or psychic disorders. The undifferentiated nature of presentations at the primary care level often precludes any specific diagnosis at all, so that a watchful-waiting approach is justified. 4 However, potentially serious and treatable conditions have to be identified reliably. Studies examining defined symptoms can help health professionals adopt a rational and efficient approach to complex diagnostic problems, they inform patient counselling with regard to prognosis and the probability of relevant diseases and they reduce uncertainty in frequently occurring clinical situations. The purpose of this paper is to provide some guidance for investigators to improve study designs and published reports in this important area. We will also discuss potential weaknesses and bias threatening the validity of studies exploring symptoms or clusters of symptoms and their respective aetiologies. 5 
Selecting patients
If medical practitioners are asked retrospectively to identify subjects fulfilling study criteria, they tend to remember the severe, bizarre or frustrating rather than the usual cases. To avoid this kind of selection bias, 6, 7 subjects have to be recruited prospectively.
Busy practitioners tend to overlook eligible patients (under registration bias). Checking against practice records will at least show the proportion of patients missed. While investigating the incidence and outcome of rectal bleeding within a network of Dutch Family Physicians, 8 the investigators noticed a smaller number of included patients with the symptom than expected. Therefore, they started a second arm with intense monitoring and a modified study design to reduce the number of under-registered patients. The incidence rate of rectal bleeding calculated from the second arm turned out to be three times higher than that from the original design. Intensive monitoring is therefore required to make recruitment as complete as possible. Authors should report the proportion of non-participants.
Practice records can be used to identify patients whose symptoms have been recorded but who have not been included in a particular study. However, studies should not rely exclusively on retrospective analyses of hospital and/or practice records since routine clinical documentation is not dependable as a reliable sampling method for studies of the kind discussed here.
In assessing a study, one should ask "Are subjects recruited prospectively and are all consecutively presenting patients included?"
Inclusion criteria
The majority of studies will use a particular symptom as the basic inclusion criterion. Authors must clearly state whether only patients who presented the symptom in a health care encounter were included, or whether patients attending for any reason were questioned systematically about the study problem. The latter approach is essentially a form of case finding which addresses the 'iceberg' 9 of hidden symptoms in the population. Resulting prevalence or incidences can be quite high, e.g. 23% of patients attending GPs' surgeries admitted dizziness when asked systematically. 10 However, only a small proportion of sufferers actually discuss their symptom with a doctor. In the case of dizziness, a study has shown that the 3 year incidence of the presented symptom was only 55 per 1000 internal medicine outpatients (new problems). 11 Both approaches are useful but do not necessarily lead to the same conclusions.
For a study on symptom presentations, the patient mentioning a particular symptom fulfils the inclusion criterion. Systematic questioning about symptoms, however, requires particular care with regard to threshold definitions. Symptoms such as fatigue and palpitations are experienced by almost everybody on certain occasions. Fatigue is continuously distributed in the population, ranging from tiredness as a temporary and accepted part of life to severe debilitating illness in the form of chronic fatigue syndrome. 12 Although categorizations will always be somewhat arbitrary, a reproducible decision has to be made as to whether to include an individual patient or not. This can be based on subjective severity, restricted function or both.
To judge the applicability to their own practice, readers also need to know whether only patients with a new symptom have been included, or whether patients with complaints treated previously were also eligible. In a prospective study of patients complaining of fatigue to their GPs, 13 those who had done so previously were included in addition to first-time presenters. Those previously complaining of fatigue had a worse prognosis at 6 months than the rest of the sample. Closely related is the question of how long ago the patient noticed the symptom first. An appropriate presentation of symptom duration should therefore be included, e.g. a histogram for different time categories.
A study of the aetiology of fatigue excluded patients in whom a cause had been identified at the first encounter. 14 Whether a patient was included in the study thus depended on the treating clinician's experience or confidence, diagnostic criteria and the availability of laboratory tests. For the reader, the composition of a sample created in this way is almost impossible to judge.
The question to be asked is "Are inclusion criteria well defined?"
The population Studies conducted in one centre only may reflect the unique characteristics of a particular institution and/or the population served. This was shown clearly in a survey of fatigued patients in primary care practices in the USA. 15 While at the academic centre the proportion of physical diagnoses was 23%, in two community practices 56% of fatigued patients were diagnosed with physical disease. As a consequence, studies should be performed in several centres that reflect the diversity of their populations. The characteristics of participating institutions, e.g. their size, demographic composition of the population served, and the age and educational status of practitioners, should be reported.
Not only the choice of a particular centre but also the setting in general will influence the generalizability of findings. For the symptom of fatigue, it has been shown that patients attending a British tertiary care clinic for their fatigue had a higher socio-economic status, were more likely to hold somatic beliefs about the origin of their fatigue and were more disabled by their symptoms than patients attending primary care facilities. 16 Clinicians working at primary care level should exert caution when applying results from tertiary or secondary care studies to their own practice. For studies on the frequency and aetiology of symptoms in practice, this caveat is even more important than for clinical trials of therapeutic interventions. 17 The question to be asked is "Is the sample of practices taking part multicentre and of high external validity?"
The population denominator
In some health care systems, everybody is required to register with a primary care practitioner, e.g. in the UK, or with Health Maintenance Organizations in the USA or Switzerland. Here GPs also act as 'gatekeepers' before secondary of tertiary care can be obtained. Under these circumstances, practice prevalences can be close to population prevalences at least for presented symptomatology, since the primary care level controls access to the whole health care system. However, in other countries, patients have direct access to specialists even for elective problems and can Family Practice-an international journal thus by-pass the primary care level, e.g. in Germany and France. In this case, complex utilization patterns may influence estimates of symptom prevalence and disease frequency. For this kind of research question, there is no alternative to using patients attending a specified health care facility as the denominator. This approach, although not allowing conclusions with regard to the population level, may still yield a useful reference for practising health professionals, since they are interested primarily in data applicable to their respective practice populations.
The question is "Is the denominator of the population used in the study defined adequately?"
Comparison groups who do not have symptoms
To put diagnostic and prognostic findings into perspective, a comparison group of patients not having the symptom concerned is useful. Ridsdale et al. 13 assembled a comparison group age-matched to their sample of patients consulting their GP for fatigue. Among the latter, they found twice as many subjects (75%) with a raised score of psychological distress than among controls (34%). Although the proportion of distressed patients among the fatigued would have been useful information per se, the comparison with other attenders provides a clinically relevant point of reference.
Investigators can assemble comparison groups in two ways. Among all patients attending two Canadian family medicine centres for new problems, those who presented with fatigue (13.6%) were identified by a cross-sectional survey. 18 They were compared with attenders not complaining of fatigue with regard to variables such as depressive symptoms, somatic symptoms, illness worry and others. The British study mentioned above, 13 however, used a case-control design. For each patient recruited prospectively who complained of being 'tired all the time', a control subject matched for age and sex was identified from the practice register. As the number of asymptomatic persons in relation to patients is under the control of the researcher, the latter study design cannot be used to investigate the frequency of a particular symptom in practice. However, with groups being of approximately equal size, this design is quite efficient at comparing cases and controls for variables of interest. To avoid unmasking bias, controls have to be treated in exactly the same way as subjects with symptoms.
A comparison group is desirable only with regard to aetiological or prognostic research questions. If the study is focusing on the frequency of a symptom, it can be dispensed with.
The question to be asked is "Does the study design include a comparison group without the symptom under consideration?"
Diagnostic procedures
To provide valid and reproducible information, all study patients have to undergo the same diagnostic procedures. In addition, diagnostic procedures must be performed and interpreted in a way that minimizes possible bias.
Spurious associations arise if investigations are not applied uniformly to all participants but left to the discretion of individual clinicians. Knottnerus et al. 19 demonstrated that doctors were more likely to order blood counts in patients complaining of fatigue than in those who do not. As a result, among the patients diagnosed with anaemia, there were more patients complaining of fatigue than among the practice population. However, in population studies, the association between (low) haemoglobin and fatigue could not be confirmed. 20, 21 Anaemic subjects and those with normal haemoglobin therefore have similar probabilities of suffering from fatigue. The pseudo-relationship could arise because, among the fatigued ,'hidden anaemias' are more likely to be detected by clinicians ordering blood counts more frequently. The only way to avoid this 'unmasking' or 'detection signal bias' 22 would have been to submit every patient to the same diagnostic procedure(s).
Within studies on symptoms presented in practice, authors frequently comment on the usefulness of certain diagnostic tests. Patients who presented with transient loss of consciousness at the emergency room of an academic hospital in the USA were evaluated for possible causes. 23 The decision as to whether or not to perform an electroencephalogram (EEG) was left to the treating primary physician. Twenty-six EEGs were ordered for patients who were not thought to have a central nervous system (CNS) cause for their syncope. In only three cases (12%) was relevant diagnostic information revealed. Among the group in which a CNS cause was already suspected in the emergency room, the diagnostic yield was much higher (15 of 37 patients, 41%). Although this information is potentially useful for clinicians, the resulting proportion of instances with diagnostic relevant information ('yield') depends on the clinicians' test-ordering behaviours. An experienced practitioner asking for laboratory tests or imaging studies in narrowly defined situations only is likely to produce a higher diagnostic yield than a doctor who lacks experience and/or is exposed to financial incentives towards more procedures. 24 In addition, whether a diagnostic test once performed has produced relevant information is difficult to define in a reproducible and transparent way. 25 A study of patients with palpitations in primary care has shown how transparency and objectivity can be increased. 26 Standardized transtelephonic ECG readings were recorded from all patients and centrally analysed by two specialists who were unaware of the findings from the medical history and physical examination. Application of the test (ECG) to all patients reduced subjective influences of test-ordering habits. Analysis by two blinded independent examiners rendered objective interpretation more likely than in the study on syncope discussed in the previous paragraph. However, both studies together highlight a dilemma. An astute clinician can in fact increase the diagnostic yield of a procedure in comparison with its indiscriminate use. Unfortunately, his or her reasoning is almost impossible to standardize in a reproducible way for scientific purposes. Although studies performing a relevant test on each subject are more transparent and reduce bias, they often do not reflect clinical reasoning that makes extensive use of pre-test probabilities applying to an individual patient and tailor diagnostic procedures accordingly.
The matter is compounded further by the wide range of possible aetiologies that have to be considered in symptoms such as fatigue or headache. Given the large number of diagnostic procedures required to cover the full range of explanations, standardization and transparency would require extremely complex algorithms which would render the whole study unrealistic. Instead, reports focusing on a specific question, such as "how likely are patients complaining of chronic cough to have asthma or chronic obstructive pulmonary disease" 27 are probably more likely to provide valid answers.
The question to ask is "Are investigations performed in a transparent, uniform and standardized way?"
Diagnostic criteria
To know which particular conditions are causing the respective symptom is of major interest for readers. Clear and reproducible criteria for relevant conditions must therefore be reported.
Patients identified as suffering from fatigue by a practice survey were followed for 1 year. 28 Authors reviewed patients' records and reported the frequencies of 'physical', 'psychological' and 'combined' diagnoses. Since the investigators gave no explicit definitions for these categories, nor criteria for particular diagnoses or severity of disease, the reader cannot judge the validity, reliability or objectivity of these findings, and the actual clinical relevance of the findings remains unclear.
A US research team evaluated a stepwise approach to the diagnosis and treatment in patients suffering from chronic cough. 29 Definitive diagnoses were based on patients' responses to specific therapies, e.g. antihistamine-decongestant for post-nasal drip, ranitidine for gastro-oesophageal reflux. However, this approach did not account for placebo or other non-specific effects that might operate independently from diagnoses or diseases.
The question to ask is "Are diagnostic categories adequately defined?"
Follow-up
Cross-sectional studies provide valid information on the prevalence of a symptom and underlying conditions. The clinician can use this kind of information to set priorities for the initial work-up of an individual patient. Cohort studies, however, provide additional information on prognosis. This may apply to defined disease states and/ or defined symptoms. However, in primary care, with a large number of undifferentiated complaints or disease categories, this often does not apply and follow-up is based on symptoms. As in studies on the prognosis of disease, participants should be at a well-defined and homogenous stage with regard to the symptom of interest.
However, follow-up not only provides prognostic information, but it can also be used as a diagnostic tool by showing additional causes emerging only after a delay. A follow-up period of 1 year was used in the study on rectal bleeding mentioned above 8 as the 'gold standard' for the diagnosis of cancer. Although they did not standardize investigations such as barium enema or colonoscopy, the investigators assumed that malignancies would not have caused self-limiting bleeding. With regard to progressive disease such as malignancy, a sufficiently long follow-up can thus provide information even from patients who initially decline invasive procedures.
In addition, a prospective design will help to assess the validity of diagnoses. While investigating fatigued patients, Kroenke et al. 30 found four patients with subclinical hypothyroidism, three of whom consented to further testing and follow-up. Despite correction of metabolic abnormalities in all three, none reported improvement in their fatigue. Initially it would have been tempting to ascribe these participants' fatigue to their hypothyroidism. Further treatment and follow-up, however, showed the symptom and abnormal laboratory finding to be unrelated. The coincidence of two relatively common states, in this case fatigue and subclinical hypothyroidism, produced a spurious association that would have gone undetected by a cross-sectional study design.
However, as in other prospective study designs, follow-up has to be sufficiently complete. Too high and/or selective drop-out will distort study results.
The question to ask is "Is a cohort suffering from a defined symptom being followed? Is follow-up sufficiently long and complete?"
Sample size considerations and statistical analysis
Reported frequencies of aetiologies and outcomes are often based on small numbers. Bates et al. 31 identified 85 patients with chronic fatigue that could not be explained by known conditions. Twenty-six of these completed a specially designed protocol. Among these, three (11.5%) were found to have relevant somatic findings (hypothyroidism). The 95% confidence interval for the latter 32 spans between 0 and 24%, which is hardly an estimate Family Practice-an international journal precise enough to guide future investigations in this type of patient. The fact that 1000 patients attending a large academic group practice had to be screened to arrive at these numbers illustrates the difficulties in obtaining numbers large enough for precise quantitative estimates. This is one more argument for conducting studies on symptoms in more than one centre. At any rate, the uncertainty related to relevant estimates should be quantified by confidence intervals. For comparisons between a symptomatic and a control group, relative risk estimates including confidence intervals and appropriate statistical tests should be reported.
The question to ask is "Have the results been statistically evaluated and are they sufficiently precise?"
Conclusion
"What is the cause of symptom X" is the most common question that primary care practitioners ask regarding patient care. 33 As opposed to other publication types, studies answering this question have been uncommon in the past. In addition, many of those that have been published so far suffer from a large number of methodological weaknesses. This is due partly to a lack of funding since manufacturers have no direct interest in the results. However, because of their importance, projects investigating this area should become a priority for researchers and funding bodies alike.
Studies of symptoms in practice: quality criteria check list u Subjects recruited prospectively u All consecutively presenting patients included u Inclusion criteria well defined u Multicentre practice sample of high external validity u Denominator defined adequately u Group of subjects without the symptom under consideration available for comparison u Investigations performed in a transparent, uniform and standardized way u Diagnostic categories defined adequately u Follow-up sufficiently long and complete t Sample size adequate for precise estimates of important variables and confidence intervals reported
